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OBJECTIVES The purpose of the present study was to validate the diagnostic accuracy of optical coherence
tomography (OCT), integrated backscatter intravascular ultrasound (IB-IVUS), and conven-
tional intravascular ultrasound (C-IVUS) for tissue characterization of coronary plaques and
to evaluate the advantages and limitations of each of these modalities.
BACKGROUND The diagnostic accuracy of OCT for characterizing tissue types is well established. However,
comparisons among OCT, C-IVUS, and IB-IVUS have not been done.
METHODS We examined 128 coronary arterial sites (42 coronary arteries) from 17 cadavers; IVUS and
OCT images were acquired on the same slice as histology. Ultrasound signals were obtained
using an IVUS system with a 40-MHz catheter and digitized at 1 GHz with 8-bit resolution.
The IB values of the ultrasound signals were calculated with a fast Fourier transform.
RESULTS Using histological images as a gold standard, the sensitivity of OCT for characterizing
calcification, fibrosis, and lipid pool was 100%, 98%, and 95%, respectively. The specificity of
OCT was 100%, 94%, and 98%, respectively (Cohen’s   0.92). The sensitivity of
IB-IVUS was 100%, 94%, and 84%, respectively. The specificity of IB-IVUS was 99%,
84%, and 97%, respectively (Cohen’s   0.80). The sensitivity of C-IVUS was 100%,
93%, and 67%, respectively. The specificity of C-IVUS was 99%, 61%, and 95%,
respectively (Cohen’s   0.59).
CONCLUSIONS Within the penetration depth of OCT, OCT has a best potential for tissue characterization
of coronary plaques. Integrated backscatter IVUS has a better potential for characterizing
fibrous lesions and lipid pools than C-IVUS. (J Am Coll Cardiol 2006;48:81–8) © 2006 by
ublished by Elsevier Inc. doi:10.1016/j.jacc.2006.02.062the American College of Cardiology Foundation
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wccording to postmortem and angioscopic studies, acute
oronary syndromes are thought to be caused by the
isruption or erosion of lipid-rich plaques (consisting of a
arge lipid core with thin fibrous cap) that can lead to
ubsequent thromboses (1–3). Therefore, it is important to
evelop methods for the evaluation of tissue characteristics
f coronary plaques.
There are several clinical approaches for determining the
issue characterization of plaques. Many techniques for the
issue characterization of plaques have been developed using
athematical analyses of ultrasound signals (4–6). Nair et al.
7) reported the intravascular ultrasound (IVUS) system for
issue characterization using an autoregressive classification
cheme rather than depending on the classic Fourier method.
n this study, not only integrated backscatter (IB) values but
lso other parameters such as frequencies at maximum and
inimum power and slope of regression line of ultrasound
From the *Wellman Laboratories of Photomedicine, †Department of Pathology,
Cardiology Division, Massachusetts General Hospital and Harvard Medical School,
oston, Massachusetts; and §Regeneration and Advanced Medical Science, Gifu
niversity Graduate School of Medicine, Gifu, Japan. This study was supported by
he Banyu Fellowship Awards in Cardiovascular Medicine, which are sponsored by
anyu Pharmaceutical Co. Ltd. and The Merck Company Foundation.l
Manuscript received January 4, 2006; revised manuscript received February 21,
006, accepted February 27, 2006.ackscattered signals were taken into account for the analysis.
e also developed a method of analyzing IB values that uses
omputer-generated color-coded maps of tissue characteristics
nd reported the feasibility of this system (8–10).
Recently developed, intravascular optical coherence to-
ography (OCT) provides high-resolution, cross sectional
mages of tissue in situ and has an axial resolution of 10 m
nd a lateral resolution of 20 m (11–13). The OCT images
f human coronary atherosclerotic plaques obtained in vivo
rovide additional, more detailed structural information
han IVUS (14–17). Characterizing different types of ath-
rosclerotic plaques on the basis of sensitivity and specificity
ompared with histological findings to determine plaque
ulnerability was established in a previous study (18).
ccording to this study, the sensitivity and specificity of the
lassification of the plaque components were sufficient for
issue characterization in clinical settings. However, com-
arisons among OCT, conventional intravascular ultra-
ound (C-IVUS), and IB-IVUS in the same histological
mage have not been done.
The purpose of the present study was to compare OCT,
-IVUS, and IB-IVUS images of coronary arterial plaques
ith histological images, and to evaluate the advantages andimitations of each of these modalities.
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pecimens. We examined 128 grossly diseased coronary
rterial sites for the comparison between OCT images and
VUS images (42 coronary arteries from 17 cadavers). Ten
f these patients had symptomatic cardiovascular disease
59%). The coronary arteries were dissected at autopsy
ithin 8 h after death. The harvested coronary arteries were
tored immediately in phosphate-buffered saline at 4°C.
he time between death and OCT and IVUS imaging did
ot exceed 48 h. The experimental protocol was approved
y the Institutional Review Board at Massachusetts General
ospital.
CT imaging. The OCT system used in the present study
as been described previously (11,14). Optical coherence
omography images were acquired at 4 frames/s (500 angu-
ar pixels  250 radial pixels), displayed with a gray-scale
ookup table, and digitally archived. The optical source used
n this experiment had a center wavelength of 1,310 nm and
bandwidth of 65 nm, providing an axial resolution of 10
m in tissue. Before OCT and IVUS imaging, arteries were
armed to 37°C in saline. Coronary arteries were imaged
ith 3.2-F OCT catheters. The position of the interrogat-
ng beam on the tissue was monitored by a visible light beam
laser diode, 635 nm) that was coincident with the infrared
eam. We set a total of 128 regions of interest (ROI 0.2 
.2 mm) on the OCT images and classified tissue charac-
eristics in the ROIs according to the definitions described
n Table 1 (14). All OCT diagnoses were performed by two
killed readers (B.E.B. and G.J.T.) blinded to the diagnoses
ased on IVUS and histology. For the comparison with
iagnoses based on histology, we used ROIs from the OCT
Abbreviations and Acronyms
C-IVUS  conventional intravascular ultrasound
CI  confidence interval
IB  integrated backscatter
IVUS  intravascular ultrasound
OCT  optical coherence tomography
ROI  region of interest
able 1. Definitions of Tissue Types of Each ROI
OCT (14)
alcification Heterogeneous, sharply delineated,
signal-poor or signal-rich region
or alternating signal-poor or
signal-rich region
2
ibrosis Homogeneous, signal-rich regions 5
ipid pool Homogenous, diffusely bordered,
signal-poor regions with
overlying signal-rich bands
6

ntimal hyperplasia Signal-rich layer adjacent to the
lumen
6
oB-IVUS  integrated backscatter intravascular ultrasound; IVUS  intravascular ultrasoumages in which the diagnoses made by the two OCT
eaders were identical.
B-IVUS system presets and imaging. The C-IVUS im-
ges and IB signals were acquired using an IVUS system
Clear View, Boston Scientific, Natick, Massachusetts) and
40-MHz intravascular catheter. In addition, we used an
nalog-digital converter (Wavepro 960, LeCroy, Chestnut
idge, New York), which enabled acquisition, storage, and
etrieval of signals that were digitized at 1 GHz with 8-bit
esolution. The stored ultrasound signals we retrieved from
emory and analyzed offline. Integrated backscatter values
ere calculated as the average power, measured in decibels,
f the ultrasound signal backscattered from a small volume
f tissue using a fast Fourier transform. The tissue charac-
eristics were classified into calcification, fibrosis, lipid pool,
nd intimal hyperplasia according to the signal level and
olor-code by commercially available software (Noesys,
ortner Research LLC, Sterling, Virginia). Our definition
f IB values for each histological category was determined
y comparing the histological images as reported in a
revious study (8). We set ROIs on the corresponding sites
f the IVUS images to the OCT image. To clarify the
otational and cross sectional position of the included
egment, several surgical needles were carefully inserted in
he coronary arteries, and the sites where the needles were
nserted were marked by ink before OCT and IVUS
maging to serve as a reference point for comparison with
istology. Then, the catheter was advanced in the coronary
rteries and pulled back at 0.5 mm/s by activating an
uto-pullback device. The time interval between the seg-
ents imaged by OCT and IVUS and the segments where
urgical needles were inserted was used to determine the
recise location of the imaged segments. After images were
cquired, the segments marked by ink were used as a
eference site for determining the corresponding segments
o be used for histology.
All IB-IVUS diagnoses were performed by two skilled
eaders (K.S. and M.O.) blinded to the histological
iagnoses. For the comparison with diagnoses based on
istology, we used ROIs from the IB-IVUS images in
IB-IVUS (8) Conventional IVUS (19)
30 dB Bright echoes, which have density equal to
or greater than that of the adventitia
with a phenomenon known as “acoustic
shadowing”
64 dB An intermediate echogenicity between
echo-lucent atheromatous and highly
echogenic calcified plaques
72 dB overlaid with
64 dB
Homogenous echo-density less than that
of the adventitia, and no calcification
was present
72 dB at the surface
lumen3 to 
5 to 
5 to 
55 to
5 to 
f thend; OCT  optical coherence tomography; ROI  region of interest.
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July 4, 2006:81–8 Diagnostic Accuracy of OCT and IB-IVUShich the diagnoses made by the two IB-IVUS readers
ere identical.
onventional IVUS imaging. All C-IVUS images were
igitized on a square frame (512 pixels  512 pixels) with
n 8-bit gray-scale with 256 grades (1  white, 256 
lack), imported into a personal computer and saved for
ubsequent review and analysis. The IVUS gain settings
ere held constant during the study. We set ROIs on the
orresponding sites of the IVUS images to the OCT
mages. Definitions of each tissue component were de-
cribed in Table 1. These determinations were performed
ccording to the recommendations of the clinical expert
onsensus document of the American College of Cardiology
19). For the comparison with diagnoses based on histology,
e used ROIs from the C-IVUS images in which the
iagnoses made by the two C-IVUS readers were identical.
istological study. Each coronary arterial ROI was exam-
ned for comparing among OCT, IB-IVUS, C-IVUS, and
istological diagnoses. Subsequently, two days after fixation
ith 10% buffered formalin, ring-like arterial specimens
btained at a same level as the imaging study were decalci-
ed for 5 h and then embedded with paraffin and cut in
-m transverse sections perpendicular to the longitudinal
xis of the artery. They were stained with hematoxylin-eosin
nd Masson’s trichrome. According to the definition of
therosclerotic lesions by the American Heart Association
ouncil on Atherosclerosis, pathologic subsets were identi-
ed in each ROI corresponding to the imaging study (20).
hese histological classifications were based on the evalua-
ion of a single specialist (S.L.H.) who was blinded to the
maging results.
tatistical analyses. Numerical data were expressed as the
ean  SD. The degree of agreement between OCT
mages and IVUS images and interobserver variability were
uantified by the Cohen’s  test for concordance (21). A 
alue of 0.61 to 0.80 indicates good agreement, and 0.81 to
.0 indicates excellent agreement (22). For estimation of
redictive ability, the sensitivity, specificity, positive predictive
alue, and negative predictive value of the different imaging
odalities were calculated for each tissue component.
ESULTS
eliability of each imaging modality. Intravascular ultra-
ound gray scale levels of calcification, echo-lucent, and
ntermediate echogenicity using properly adjusted gain set-
ings with 256 grades (1  white, 256  black) were 39 
7, 217  39 and 91  26, respectively. Of a total of 128
OIs that were selected from the OCT, IB-IVUS, and
-IVUS images, the two readers made identical diagnoses
t 121, 114, and 108 ROIs, respectively. Only the ROIs in
hich the diagnoses were identical between two readers
ere used for comparison with histology. The overall
greement between two OCT reader’s diagnoses was high
Cohen’s   0.88 [95% confidence interval (CI) 0.79 to
.97]). The overall agreement between two IB-IVUS read- ars’ diagnoses and between two C-IVUS readers’ diagnoses
ere 0.78 (95% CI 0.67 to 0.88) and 0.62 (95% CI 0.47 to
.77), respectively (Table 2).
omparison between imaging diagnoses and histological
riteria. Table 3 shows the diagnostic accuracies of each
maging. The sensitivity of OCT for characterizing calcifi-
ation, fibrosis, lipid pool, and intimal hyperplasia consid-
ring histology as a standard was 100%, 98%, 95%, and
6%, respectively. The specificity of OCT was 100%, 94%,
8%, and 100%, respectively. The sensitivity of IB-IVUS
or characterizing calcification, fibrosis, lipid pool, and
ntimal hyperplasia considering histology as a standard was
00%, 94%, 84%, and 67%, respectively. The specificity of
B-IVUS was 99%, 84%, 97%, and 99%, respectively. The
ensitivity of C-IVUS for characterizing calcification, fibro-
is, and lipid pool was 100%, 93%, and 67%. The specificity
f C-IVUS was 99%, 61%, and 95%, respectively. The
verall agreement between the OCT and the histological
iagnoses was excellent (Cohen’s   0.92, 95% CI 0.85 to
.00). The overall agreement between the IB-IVUS and
istological diagnoses was 0.80 (95% CI 0.69 to 0.92). The
verall agreement of between the C-IVUS and histological
iagnoses was 0.59 (95% CI 0.42 to 0.77) (Table 4).
epresentative corresponding cross sections of each imaging
odality are shown in Figures 1 and 2. The overall
able 2. Interobserver Variability of Each Imaging Diagnosis
OCT Reader 1
CL FI LP IH Total
CT reader 2
CL 7 0 1 0 8
FI 0 88 0 0 88
LP 0 6 20 0 26
IH 0 0 0 6 6
Total 7 94 21 6 128
ohen’s   0.88 (0.79–0.97), weighted   0.89 (0.80–0.97)
IB-IVUS Reader 1
CL FI LP IH Total
B-IVUS reader 2
CL 8 0 0 0 8
FI 2 82 1 2 87
LP 0 5 19 1 25
IH 0 1 2 5 8
Total 10 88 22 8 128
ohen’s   0.78 (0.67–0.88), weighted   0.79 (0.68–0.89)
Conventional IVUS Reader 1
CL FI LP Total
onventional IVUS reader 2
CL 8 5 0 13
FI 2 85 6 93
LP 0 7 15 22
Total 10 97 21 128
ohen’s   0.62 (0.47–0.77), weighted   0.65 (0.51–0.79)
L  calcification; FI  fibrosis; IH  intimal hyperplasia; LP  lipid pool; other
bbreviations as in Table 1.greement between the OCT and the IB-IVUS diagnoses
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Diagnostic Accuracy of OCT and IB-IVUS July 4, 2006:81–8as 0.77 (95% CI 0.65 to 0.90). The overall agreement
etween the OCT and C-IVUS diagnoses was 0.62 (95%
I 0.44 to 0.79) (Table 5). False-positive diagnoses of
B-IVUS and C-IVUS for lipid pool often contained
istological evidence of small amounts of lipid accumulation
ithin a predominantly fibrous lesion. These lesions that
ncluded a clinically irrelevant amount of lipid pool were
dentified as lipid pool by IB-IVUS (n 3) and echo-lucent
Table 3. Assessment of IB-IVUS and Conven
Sensitivity
OCT
CL (n  7) 100 (98–100) 1
FI (n  88) 98 (95–100)
LP (n  19) 95 (85–100)
IH (n  7) 86 (60–100) 1
IB-IVUS
CL (n  7) 100 (99–100)
FI (n  82) 94 (89–99)
LP (n  19) 84 (68–100)
IH (n  6) 67 (40–100)
Conventional IVUS
CL (n  7) 100 (99–100)
FI (n  80) 93 (87–99)
LP (n  15) 67 (44–90)
Data are percentages. Number in parentheses are 95% confi
NPV  negative predictive value; PPV  positive predic
able 4. Comparison Between Imaging Diagnosis and
istological Diagnosis
Histology
CL FI LP IH Total
CT
CL 7 0 0 0 7
FI 0 86 1 1 88
LP 0 2 18 0 20
IH 0 0 0 6 6
Total 7 88 19 7 121
ohen’s   0.92 (0.85–0.99), weighted   0.92 (0.85–1.00)
Histology
CL FI LP IH Total
B-IVUS
CL 7 1 0 0 8
FI 0 77 3 2 82
LP 0 3 16 0 19
IH 0 1 0 4 5
Total 7 82 19 6 114
ohen’s   0.80 (0.69–0.92), weighted   0.79 (0.66–0.92)
Histology
CL FI LP IH Total
onventional IVUS
CL 7 1 0 0 8
FI 0 74 5 6 85
LP 0 5 10 0 15
IH 0 0 0 0 0
Total 7 80 15 6 108
ohen’s   0.59 (0.42–0.77), weighted   0.54 (0.35–0.72)Obbreviations as in Table 1 and 2.y C-IVUS (n  5), and reduced the negative predictive
alues for fibrosis (84% and 74%).
ISCUSSION
omparison between OCT and histological diagnoses.
ptical coherence tomography diagnoses, in which two
CT readers diagnoses were identical, were in excellent
greement with the histological diagnoses in the present
tudy. In our previous study, false negative and false positive
iagnoses for lipid-rich plaque were seen comparing the
CT images and histological findings (18). However, in
he present study, false negative diagnoses for lipid-rich
laque, which could be attributed to the limited penetration
epth of OCT (1.25 to 2.00 mm), were not seen because all
OIs were set within the penetration depth of OCT. In
ddition, false positive diagnoses for lipid-rich plaque,
hich could be attributed to difficulty of differentiating
linically relevant large lipid pools and insignificant lipid
ccumulation, were not seen because of the small ROIs
0.2 mm  0.2 mm).
omparison of calcified lesions. Because of its ease of
dentification, calcium is one of the most frequently studied
issue components with conventional IVUS imaging. Al-
hough C-IVUS and IB-IVUS depict calcified lesions with
igh sensitivity and specificity, a relationship between the
right signal with shadowing on IVUS and the calcification
etected by histology was mainly inferred because it was
ecessary to decalcify the tissue for sectioning and staining
23). Thus, it was not possible to see the precise location of
alcification in the tissue sample. Moreover, subsequent
icrotome cuts frequently produce artificial tears, which
ake it difficult to correlate histology with IVUS images for
uantitative analysis. Therefore, an absolute gold standard
or judging the accuracy of IVUS images for locating site of
issue calcifications has been missing. However, OCT
hows the entire calcified lesion and adjacent tissue because
f the lack of saturation and acoustic shadowing in the
l IVUS for Plaque Characterization
ificity PPV NPV
8–100) 100 (98–100) 100 (98–100)
9–99) 98 (95–100) 94 (89–99)
2–100) 90 (77–100) 99 (99–100)
8–100) 100 (98–100) 99 (98–100)
2–100) 88 (66–100) 100 (99–100)
6–92) 94 (89–99) 84 (76–92)
3–100) 84 (68–100) 97 (83–100)
1–100) 80 (48–100) 99 (91–100)
2–100) 88 (64–100) 100 (99–100)
0–72) 87 (80–94) 74 (67–87)
4–100) 67 (47–87) 95 (84–100)
intervals.
lue; other abbreviations as in Tables 1 and 2.tiona
Spec
00 (9
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00 (9
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95 (8CT images. Optical coherence tomography imaging,
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July 4, 2006:81–8 Diagnostic Accuracy of OCT and IB-IVUShich presents an “optical biopsy,” enabled us to precisely
ompare the IVUS images to the histological features and,
hus, locate the calcified lesions.
iscrimination of intimal hyperplasia. Basically, intimal
yperplasia cannot be discriminated by conventional IVUS.
etecting intimal hyperplasia by conventional IVUS is possible
nly in the study of restenosis after stent implantation because
he major reason for restenosis is intimal hyperplasia, which is
gradual progressive condition (24–26). On the other hand,
CT can detect intimal hyperplasia as a signal-rich layer
djacent to the vessel lumen (14). In a previous IB-IVUS
tudy, although intimal hyperplasia and fibrosis had signif-
cantly different IB values, intimal hyperplasia and lipid
ool had similar IB values (8). Therefore, discrimination
etween intimal hyperplasia and lipid pool was based
nly on the anatomical location of the ROI. Although
ipid core are located under fibrous caps, intimal hyper-
lasia is generally located on the surface of the vessel
umen and is not covered by fibrous cap. Thus, ROIs on
igure 1. Corresponding cross section of each imaging modality. Regions o
A) Histological image (Masson’s trichrome staining). (B) Optical cohe
D) Integrated backscatter intravascular ultrasound image. The lipid pool
y optical coherence tomography as a homogenous, diffusely bordered,
ntravascular ultrasound as the blue area (arrowhead in D). The lipid po
L  calcification. Bar  1 mm.he surface of the vessel lumen with IB values indicative Cf lipid pool were classified as intimal hyperplasia rather
han lipid pool. In the present study, the sensitivity and
ositive predictive value of IB-IVUS for characterizing
ntimal hyperplasia were not sufficient (67% and 80%).
alse negative diagnoses for intimal hyperplasia were
een, which could be attributed to similar IB values for
he vessel lumen and intimal hyperplasia consisting of
oose smooth muscle cells (Fig. 2).
iscrepancy between histological findings and IVUS
ndings. The spotty location of the signals indicating lipid
ool in fibrous lesions was diagnosed as a clinically irrelevant
mount of lipid pool. It was reported that inflammatory cells
ere observed in 46% of fibrous caps and in 32% of the
houlder of fibrous caps (27). Integrated backscatter values
f fibrosis, which abound in inflammatory cells and fibro-
lasts, tended to be similar to the IB values of intimal
yperplasia and lipid pool. Therefore, false positive diag-
oses for lipid pool were seen in the IB-IVUS images. The
ame tendency was recognized in the diagnoses based on the
rest (0.2 mm  0.2 mm) were randomly set on each image (red squares).
tomography image. (C) Conventional intravascular ultrasound image.
etected by histology (arrowhead in A). The same lipid pool was detected
l-poor region (arrowhead in B) and detected by integrated backscatter
ld not be clearly discriminated by conventional intravascular ultrasound.f inte
rence
was d
signa-IVUS images.
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Diagnostic Accuracy of OCT and IB-IVUS July 4, 2006:81–8According to a previous report, very dense fibrous plaques
ay produce sufficient reflectivity and attenuation or acous-
ic shadowing to be misclassified as calcified (19). In the
resent study, there were ROIs that were misclassified as
alcification by IB-IVUS (n  1) and C-IVUS (n  1) due
o this phenomenon.
iagnostic accuracy of C-IVUS and IB-IVUS. As re-
orted previously, IVUS has a high capability for the
iagnosis of calcification (28–30). Although the diagnostic
ccuracy of IB-IVUS for discriminating between lipid pool
nd fibrosis was high, a crossover of IB values or echo-
ntensity between lipid pool and fibrosis caused a reduction
n the diagnostic accuracy of IB-IVUS. In addition, the
pecificity and negative predictive value for fibrosis were less
han expected because intimal hyperplasia was misdiagnosed
s fibrosis, and very dense fibrosis was misdiagnosed as
alcification (19). Hiro et al. (28) reported that the reasons
or discordance between echogenicity and tissue composi-
ion were interobserver variability of image interpretation
nd various types of tissue, which could produce acoustic
mpedance mismatch in the plaques. In previous studies, the
VUS images used to assess the predictive values for the
igure 2. Example of a discrepancy between the optical coherence
A) Histological image (Masson’s trichrome staining). (B) Optical coher
D) Integrated backscatter intravascular ultrasound image. A fibrous les
ackscattering (signal-rich) region (arrowhead in B). However, the
ackscatter intravascular ultrasound image (arrowhead in D) because
alcification. Bar  1 mm.ifferent tissue components were obtained with a 30-MHz sransducer. As described in one study, intimal lesions were
asier to detect with a 40-MHz than a 30-MHz transducer
29). In the present study, the predictive accuracy of
-IVUS was generally better than expected compared with
he predictive accuracy described in the previous reports
28–30). This was because we used a 40-MHz transducer
nd ROIs in which the diagnoses made by the two readers
ere identical, which minimized interobserver variability in
haracterizing the tissue components. Recent IVUS study
as shown that assessment of lipid pools with a 40-MHz
ransducer was achieved with acceptable accuracy (sensitiv-
ty 65%, specificity 95%) (31). The present study supports
his previous data.
tudy limitations. There were several limitations in the
resent study. First, comparison of the images could only be
erformed relatively close to the surface of the vessel wall
ecause the limited depth of penetration of OCT and ROIs
ere set within the depth of penetration of OCT. This may
ncrease the accuracy of OCT but decrease the accuracy of
he two IVUS modalities. Visualization by OCT is possible
nly by displacing blood with saline in the clinical setting,
hereas imaging in the present study was performed in
graphy and integrated backscatter intravascular ultrasound diagnosis.
tomography image. (C) Conventional intravascular ultrasound image.
as detected by optical coherence tomography as a homogeneous, highly
us lesion was misclassified as intimal hyperplasia by the integrated
brous lesion consisted of fibrosis with minimal collagen fiber. CL tomo
ence
ion w
fibroaline. In addition, arterial specimens used in the present
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July 4, 2006:81–8 Diagnostic Accuracy of OCT and IB-IVUStudy were not distended by physiological pressure. There-
ore, the findings of the present study may not be applicable
o the clinical setting. Second, the present study focused on
comparison between OCT imaging and IVUS imaging
chieved by conventional and IB methods. It is possible that
CT may not outperform some of the other mathematical
odels for radiofrequency signal analysis, such as wavelet
nalysis, autoregressive analysis, and attenuation slope map-
ing with regard to assessment of the entire arterial wall.
hird, atherosclerotic plaque generally contains overlap of
he various tissue components and may be heterogeneous.
herefore, evaluation of the diagnostic accuracy of tissue
lassification by an imaging modality is affected by the size
f the ROI. We used relatively small ROIs for comparison.
diagnosis based on a small ROI is not applicable to an
ntire cross section of an arterial segment. Furthermore, the
tatistical power to assess diagnostic accuracy was limited by
he small number of specimens and ROIs with calcification
nd intimal hyperplasia and by the inclusion of cases in
hich the arterial segments used for the analyses were close
o each other.
onclusions. We reported, in detail, the comparison
mong OCT, IB-IVUS, and C-IVUS in the same histo-
ogical images. Optical coherence tomography has the best
otential for tissue characterization of coronary plaques.
ntegrated backscatter IVUS has a better potential for
haracterizing fibrous lesions and lipid pools than C-IVUS.
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able 5. Comparison Between IVUS Diagnosis and
CT Diagnosis
OCT Diagnosis
CL FI LP IH Total
B-IVUS diagnosis
CL 6 1 0 0 7
FI 0 73 3 2 78
LP 0 3 16 0 19
IH 0 2 0 3 5
Total 6 79 19 5 109
ohen’s   0.77 (0.65–0.90), weighted   0.75 (0.60–0.89)
OCT Diagnosis
CL FI LP IH Total
onventional IVUS diagnosis
CL 4 2 1 0 7
FI 0 67 5 5 75
LP 0 4 10 0 14
Total 4 73 14 5 96
ohen’s   0.62 (0.44–0.79), weighted   0.56 (0.37–0.75)
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